It is known that activities of adenylate cyclase and cyclic nucleotide phosphodiesterase are higher in brain tissue than in other tissues (1) (2) (3) , and regulatory roles of 3',5'-cyclic adenosine monophosphate (cyclic AMP) on brain function have been reported by several workers (4) (5) (6) (7) (8) (9) (10) (11) was increased by addition of 5 mM dibutyryl cyclic AMP and 1 mM theophylline, though theophylline did not increase the ACh release. Dibutyryl cyclic AMP alone also showed a stimulatory effect on the ACh release, but the effect seemed to be variable. Miyamoto and Breckenridge (23) reported that stimulatory effect of dibutyryl cyclic AMP on neuro muscular transmission was only observed in preparations exposed to a high K+ medium.
Accordingly, effect of dibutyryl cyclic AMP on the slices immersed in high K+ medium was examined.
As shown in Table I Exp. B, stimulatory effect of dibutyryl cyclic AMP was observed also in the depolarized state, but its effect was not strengthened by a high K' medium. Dibutyryl cyclic AMP which is permeable to cell plasma membrane and hardly hydrolyzed by cyclic nucleotide phosphodiesterase (29) has often been used to illustrate action of cyclic AMP inside the cell. Another method of the examination is application of drugs such as norepinephrine and histamine which are known to elevate the level of endogenous cyclic AMP by stimulation of adenylate cyclase activity. Therefore, effects of norepine phrine and histamine on release of ACh from the brain cortex slices were also investigated.
These amines increased the ACh release and theophylline showed a tendency to augment the effects of the amines. (Table 1 , Exp. C).
These experimental results support the postulation that cyclic AMP may increase ACh release from the nerve endings of the central nervous system in a manner similar to the release from motor nerve endings.
Whether the active site of cyclic AMP is directly on the release process or on the synthesis and storage process of ACh as postulated by Wilson (24), re mains to be clarified.
